Reperfusion-induced contracture develops with a decreasing [Ca2+]i in single heart cells.
The causal relationship between intracellular Ca2+ overloading and reperfusion-induced contracture was examined from changes in intracellular Ca2+ concentration ([Ca2+]i) at rest, changes in the magnitude and time course of intracellular Ca2+ transients, and the development of contracture. Single myocytes isolated from guinea pig hearts were subjected to the conditions mimicking ischemia and reperfusion. Ischemic condition was produced by superfusing myocytes with hypoxic substrate-free solutions containing elevated concentrations of K+, H+, and lactate as described by Ferrier et al. (Circ. Res. 56: 184-194, 1985). Changes in [Ca2+]i were estimated using fura-2 as the Ca2+ indicator. Under these conditions, twitch contractions were suppressed during simulated ischemia associated with an early and gradual rise of [Ca2+]i. The development of contracture, however, was not observed. Upon "reperfusion" of myocytes that had been subjected to 20 min of the above "ischemic" condition, the elevated [Ca2+]i declined rapidly. With the recovery of twitch contractions, contracture developed despite a substantial decrease in [Ca2+]i. These results indicate that reperfusion-induced contracture is not associated with a concomitant increase in [Ca2+]i in isolated myocytes.